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TOW

38.0BOW

10^

12.5^

15^

Slope Paving

Lu = 45’

40.0 ¨

Exist  Pile Tips

Lu = 40’

Lu = 35’

Lb 

Lb 

Lb 

� Tieback

61.7¨

56.5¨ Ftg

70.55/¨ EB

Lip of Gutter

Top of Shotcrete Panel = OG

at Back of Panel

Limits of 1st Level of Excavation

Limits of 2nd Level of Excavation

Limits of 3rd Level of Excavation

AC

Type 60D Barrier

CIP Concrete

Shotcrete Panels

Lu = Minimum Unbonded Length

 

Lb = Bonded Length to be determined

     by the contractor

10/21/08

1" = 5’

TIEBACK WALL CONSTRUCTION SEQUENCE

- Roadway Excavation

- Structure Backfill, Tieback Wall

- Structure Excavation, Tieback Wall

Legend:

Concrete 

Gutter

Slope Paving

Roadway

Subgrade

Bottom of Wall

12" � Tieback, Typ

Concrete 

Gutter

FG

Top of 

Shotcrete Panels

Bottom of Wall

Roadway

Subgrade

� Tieback, Typ12"

OG
Roadway

Subgrade

� Tieback, Typ

Back of 

Shotcrete Panels
Bottom of Wall

12"

 STRUCTURE EXCAVATION 

PAYMENT LIMITS
STRUCTURE BACKFILL

  PAYMENT LIMITS 

NO SCALE
NO SCALE

Abutment No. 4

Existing Longview Dr OC

Br.No.24-0283

OG

 DETAILS NO. 2

Top of 

Shotcrete Panels

OG

Top of 

Shotcrete Panels

Slope Paving

9.4

10/31/08 8

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

Concrete 

Gutter

OG

Wall Construction Sequence:

 

   1. Excavate sequentially to each level shown and

      install the wall drains, shotcrete panel, and tiebacks

      for that level.

 

   2. Tiebacks for each level shall be tensioned and 

      locked off prior to beginning excavation for the next level.

 

   3. The existing 24" APC is to be removed during 

      the 3rd level of excavation. See "Road Plans"

 

   4. Install all levels of shotcrete panels prior to 

      placing the cast in place (CIP) concrete facing.

 

   5. The 24" RCP is to be installed after the CIP

      facing of the wall is placed. See "Road Plans"

 

   6. The Type 60D Concrete Barrier is to be placed on

      the wall face at the roadway finished grade after the AC 

      paving is placed. See "Road Plans" for finished grade 

11/02/08

Yihwin Huang Jie Tang

Eric Watson

64273

Daniel Sessions

Daniel SessionsB Huddleston/J Zhou

24E0006

Tieback Length Constraints:

 

  1. The overall length (Lu + Lb) of converging tiebacks

     at stations 9+99.3 through 10+35.8 and stations 11+35.3

     through 11+48.4 is limited to 100 ft to avoid group

     action in the tieback anchorage zones.

 

  2. The overall length of tiebacks near Begin Wall is 

     also limited by the proximity to the pumphouse and

     drainage bay, see"General Plan" and "Foundation Plan".

 

  3. The overall length of all tiebacks is limited by

     the right of way beyond the "S1" Line and "S3" Line,

     see "Road Plans".
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NO SCALE

NO SCALE

pu

s

s

pu

PRESTRESSING (TIEBACKS)

1.5 T

NOTES

 

 

 

 

1

2

3

1

                    prestressing steel in Tieback 

        f   = Minimum tensile strength of prestressing

        PRESTRESSING STEEL:

        Strands - ASTM designation: A416

                    tendon.

        A  (Min) = 

              steel (kips/in˜)

        A  (Min) = Minimum cross sectional area of

0.75  TIEBACK TENDON DETAIL 

(STRAND) - (ALTERNATIVE B)

MORTAR PAD DETAIL

 TIEBACK TENDON DETAIL 

(STRAND)-(ALTERNATIVE A)

NO SCALE

Bearing ´ to be normal

to � Tieback 12" x 12" Min

See Note B

� Tieback

End of sheathing on strands

End of corrugated sheathing

CIP/RC

6" Min
12" Max

Steel Tube 

See Note A

Corrugated

sheathing

�
"
 
C

l
r

Cored or

formed hole

 M
inimum Unbonded Length varies

3

2

1

6"

Formed or 

cored hole

Shotcrete

Smooth sheathing 

on strands

Drilled holeEnd of Steel Tube

Shotcrete or 

mortar pad

See "Mortar Pad Detail"

Bonded Length
See Note C

Limits of pregrouting

inside corrugated sheathing

Corrugated

sheathing

2’ 0"

Min

Cap end

CIP/RC

End of sheathing 

on strands

Steel Tube See Note A

� Tieback

See Note B

Bearing ´ to be normal

to � Tieback 12" x 12" Min

See "Mortar Pad Detail"

Shotcrete or mortar pad

Formed or cored hole

Level of initial grouting

Level of secondary grouting

Level of initial grouting

inside corrugated sheathing

End of Steel Tube

Shotcrete

 Minimum Unbonded Length varies

End of corrugated

sheathing

2

6"

on strands

Smooth sheathing 

Bonded Length
See Note C

Drilled hole

Corrugated

sheathing

(pregrouted)

Cap end

2’ 0"

Steel tube welded to bearing plate

(Min length = 4’ , Min thickness = �".).

Galvanize after fabrication.

2" Min concrete cover over tieback 

anchorage and tendon.

The Bonded Length shall be determined 

by the Contractor 

Note C

Note B

Note A

Formed or 

cored hole
mortar pad

Shotcrete or

1
"
 M

i
n

1
"
 M

i
n

1
"
 M

i
n

Shotcrete

Steel tube

� Tieback

1
0
^
 M

i
n

1
5

^
 M

a
x

Level

Inclination

Varies

Inclination

Varies

1
0

^
 
M

i
n

1
5

^
 M

a
x

Level

Table of  Design Forces in Tiebacks

Tieback Design Force T kips

T = 87 kips

T = 110 kips

T = 87 kips

 DETAILS NO. 3

10/21/08

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

9.4

910/30/08

        T = Design force per Tieback. See Table

Yihwin Huang Jie Tang

Eric Watson

64273

Daniel Sessions

Daniel Sessions

24E0006

9+99.3 to 10+27.3

10+35.8 to 11+26.5

11+35.4 to 11+77.0

ci

@ 28 days

B Huddleston/J Zhou

= 3600 psi at time of stressing of tendons

12/10/08 12/17/08

"RTW 1" Line

"RTW 1" Line

"RTW 1"Station Limits

RETAINING WALL 1

1902/25/09

6-30-11
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3/26/10
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 DETAILS NO. 4

 

Jinrong Zhou

17"

4"

AC FL

40.5

Bottom of Wall

38.0

OG

12" CIP Concrete

16" Shoterete

3
’
-
0
"

6’-0"

B

17"

17�"

4"

AC FL

40.5

FG

Bottom of Wall

38.0

2:1
 

OG

12" CIP Concrete

3
’
-
0
"

6’-0"

RETURN WALL ELEVATION AT BEGIN WALL
RETURN WALL ELEVATION AT END WALL

A

D

C C

D

2-#5

#5

Return Wall

1
8
"

2-#5

Typ2-#5

1
8
"

1
6
"

2
4

"

#4       @ 6

2-#5

15"

Corbel for Concrete

Barrier Type 60

Barrier Type 60D

2-#5

Return Wall

1
8
"

2-#52-#5

1
8
"

Typ

SECTION B-B SECTION A-A SECTION D-D SECTION C-C

CIP Facing

Transition

Block

Barrier

Transition

#5

#4 4’-0"
2’-0"

#5      @ 12

2
’
-
0
"

2
’
-
0
"

#5        @ 12

#5        @ 16

#5 @ 16

Begin Wall Transition

Block

Barrier

Transition

#5 4
’
-
0
"

2’-0"

#5      @ 12

#5 @ 16

Begin Wall

Return Wall Return Wall

#4

Shotcrete CIP Concrete
CIP Facing

#5

4
’
-
0
"

2’-0"

#5      @ 12

2
’
-
0
"

2
’
-
0
"

#5        @ 12

#5        @ 16

#5 @ 16

Return Wall

Shotcrete

#54
’
-
0
"

2’-0"

#5      @ 12

2
’
-
0
"

2
’
-
0
"

#5        @ 12

#5        @ 16

#5 @ 16

Return Wall

#4

CIP Concrete

End Wall
End Wall

Type 60 Barrier

See "Road Plans"

Type 60 Barrier

See "Road Plans"

Barrier

Type 60D

Barrier

Type 60D

#5

1
6
"

2
4
"

#4       @ 6

6"

12" 2"

5" 5
"

2" 12"

10/23/08

16" Shotcrete

6"

See "Road Plans"

Lip of Gutter 45.0

#4

Concrete Gutter

9"

#4

#4

Concrete Gutter

1010/31/08

9.4

11/02/08

Typ

Typ

3
" ClrSee Notes 3

2
’
-
0
"

#5        @ 16

2
’
-
0
"

#5        @ 12

1
3

"

3
"

C
l
r

1
3

"

See Notes 3

11/04/08

Notes:

 

  1. Reinforcement for barrier, shotcrete panels,

     and transition block is omitted for clarity.

 

  2. The contractor shall verify all controlling field

     dimensions before ordering or fabricating

     any material.

 

  3. Cast the inside face of the portion 

     of the return wall below the top of the 

     shotcrete panel against undisturbed earth.

 

  4. Form the inside face of the return wall above

     the level of the ditch.

11/05/08

Yihwin Huang Jie Tang

4
6
.0

0

TOW 47.00

A

B

43.8¨

43.3¨

*

*

* See "Road Plans"

4
6
.0

0

TOW 47.00

43.6¨

Type 60 Barrier beyond wall.

See "Road plans"

Eric Watson

64273

24E0006
Daniel Sessions

Daniel Sessions

12/16/08

Type 60D Barrier 

Transition

Lip of Gutter 45.0

"RTW 1" Line "RTW 1" Line

"RTW 1" Line "RTW 1" Line
"RTW 1" Line

"RTW 1" Line

RETAINING WALL 1

1902/25/09

3
"

C
l
r 3
"

C
l
r

6-30-11

3/26/10

�" = 1’-0"

�" = 1’-0"

�" = 1’-0"
�" = 1’-0"

�" = 1’-0"
�" = 1’-0"

03 Yol,Sac 80
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Jinrong Zhou

WALL ELEVATION

R
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n
 
W

a
l
l

B
e
g
i
n
 W

a
l
l

Transition

Black

2’-0"

3’-0"

5’-0"

#4        @ 8

#4     @ 8

Thrie Beam

MBGR *

Bottom of Wall

Elev 38.0

Elev 40.5

10 x 10 Post

Top of Wall

Sloped Face

6’-8" 3’-0"

A A

D C B

B

CD

R
e
t
u
r
n
 
W

a
l
l

9
+

9
4

.9
5

9
+

9
1
.9

5

B
e
g
i
n
 
W

a
l
l

TOW

9" 9"

*

*

* = See "Road plans"

MBGR Type WB Transition

See "Road Plans"

4
"

1
3

�
" AC Curb

See "Road Plans"

Existing 4’x10’

Drainage Grate

#4     

#4        

Concrete Gutter

�
 
T

i
e
b
a
c
k

Face of Wall

Face of Barrier 

Transition

SECTION D-D

4"

CIP Concrete

Facing 

Shotcrete
A76A  

      

4"

CIP Concrete

Facing 

Shotcrete

Varies

SECTION C-C

4"

      

SECTION B-B

3
"

T
y
p

#4 @ 12,

Typ

Transition

Block

12"

 

Hook Around 

Vertical Bar

#4     @ 24,Typ

2-#4

5’-0"

1
8
"

1
5
^

VIEW A-A

ELEVATION AT BEGIN WALL FACING THE WALL

4"

10/27/08

 DETAILS NO. 5

11

9�"

 AC FL 

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

5" x 5"

Chamfer

Transition

Block

B
e
g
i
n
 
W

a
l
l

Return Wall

AC FL

A
C

 F
L

A
C

 F
L

A
C

 FL

Notes:

1. Wall reinforcing omitted for clarity

2. Place Type 60 Concrete Barrier

  on finished AC Paving. See "Road Plans"

*

AC Dike

 AC FL

Vert Face

11/01/08
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 2

S
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o
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9.4

11/04/08

Yihwin Huang Jie Tang

Eric Watson

64273

24E0006
Daniel Sessions

Daniel Sessions

Transition

43.8¨

43.3¨

47.00

 

Top of Wall to match

Top of Barrier and MBGR

46.3¨ *

*

�" ` Anchors

Tot 3 *

1�"  ` X 17" Pipe Sleeves, 

tot 4. See "Road Plans" for

vertical location

12/17/08

"
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W
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"
 L

i
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e

"
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T
W

 1
"
 L
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"
R

T
W

 1
"
 L
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e

"RTW 1" Line

#5 Cont 

Tot 4

Equally 

Spaced

Typ

Concrete 

Barrier

Type 60D

Top of Barrier 

Type 60D

RETAINING WAL 1

1902/25/09

6-30-11

3/26/10

�" = 1’-0" �" = 1’-0" �" = 1’-0"
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Jinrong Zhou

 DETAILS NO. 6

Wrap pipe and 

Fold Filter Fabric over

1
2
"

Wrap pipe and 

geocomposite

with Filter Fabric

Geocomposite

Drain

Geocomposite

Drain

SECTION A-A

Concrete

Barrier

1

1

 Stitch to hold in place2

1

2

2
 

Filter Fabric

geocomposite with

3
"

2%

Concrete

Barrier

PVC Pipe

Notes:

6"

2’-0"

Typ

Top of Wall

B B

T
y
p

Typ

A

A

AC

3"

Back of 

Shotcrete

Panel

Top of Wall

Concrete Gutter

OG

Cut slot in PVC Pipe

End Cap

SECTION B-B

Filter 

Fabric

PVC Pipe

to accept geocomposite 

material

T
o

D
r
a
i
n

Geocomposite

material

Fold

PVC Pipe

3"

`

3" `

GEOCOMPOSITE DRAIN DETAILS

1" = 1’ 1" = 1’

6"

12"

Top of 

Shotcrete

Panel

Lip of

Gutter

Top of Wall

B3-9  

      

4" PVC Pipe

3
"

CIP Facing

10/29/08 12

`

CIP Concrete

Top of 

Shotcrete

Panel

REAR WALL ELEVATION

1" = 1’

1" = 1’

NO SCALE

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.
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 DETAILS NO. 7

13

Remove 

Existing Galvanized

Steel Gutter

Underside 

of Deck

6
"

T
y
p

See Note

Existing 1�" PVC

Deck Bleeder Drain

Extensions

DECK BLEEDER DRAIN MODIFICATIONS

10/29/08

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

8
’
¨

9.4

10/31/08

Face of

Abut

11’¨

6’¨

Note:

 

  Cut the existing 1�" PVC drains off 6" below

  the deck soffit. Remove the lower portion of 

  the drain pipes and the steel gutter

11/02/08

Yihwin Huang Jie Tang

Existing Barrier

Existing Deck

Existing 

Slope Paving

to be removed

24E0006
Daniel Sessions
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�" = 1’-0"

Slope

Paving
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Formed edge

Top of rolled edge

Match roadway 

side slope

welded wire fabric

TYPICAL SECTION - CONCRETE PAVING

Slope rounding

B

B

A

A

WINGWALL ELEVATION

Formed edge

Top of rolled edge

SECTION A-A

SECTION B-B

Formed

edgewall at end of W.W.

This dimension becomes zero when edge*

*

Finished

ground line

Top of rolled edge

Couplers shown on 

Standard plan D-97

TYPICAL - NO CURB

+ -

TYPICAL - DRAIN CONNECTION

Alternate

shapes

Watertight joints
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3
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TYPICAL - WITH SIDEWALK TYPICAL - WITH CURB

DRAINAGE DETAILS

Note: Drainage details are only applicable when

is indicated on detail sheets.
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Top of rolled edge1
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3 Taper:

downdrain

PREFORMED GROOVE

downdrain
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behind abutment.  Connect to downdrain as shown on

+
-

*

*

Preformed grooves

Or as directed by the
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uniform spacing

+ -

*

Stiff broom finish. Grooves and broom

marks to be parallel to slope

PICTORIAL VIEW OF TYPICAL INSTALLATION

LIMITS OF SLOPE PAVING 

limits of Slope Paving & Drainage layout.

R.  YEE

C. W.  PURKISS

exp joint filler

NO SCALE

of deck is at outside face of W.W.

Outside face of W.W.

joints

Watertight 

Note: For actual limits of slope 

paving on this project,

see sketch below.
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"

4
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8
"

8
"

8" CSP

Conduit: 0.064" galv corrugated steel 

or 0.109" smooth galv steel

0.064"

0.109" smooth galv steel

4" Perforated steel pipe ( 0.064" thick ) underdrain

1
’
-
0
"

8" CSP downdrain
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Dimensions converted from SI to  English.

6 x 6 - W1.4 X W1.4

6 x 6 - W1.4 X W1.4

pipe ( 0.064" thick )

SLOPE PAVING - FULL SLOPE
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ANY MATERIAL.
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placing slope paving
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Typ gutter 

detail

B3-9
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Permeable 

material

WITH CONCRETE GUTTER

Existing Abutment

Gutter Detail

SPECIAL DETAILS

2 3

3

2

1

2

3

Exist Abut No 4

Longview Drive Overcrossing

Br No 24-0283

9.4

11/04/08

#4           @ 12

#4 Tot 4

M
in

Max

#3 Cont

8" Corrugated steel

6" Minimum cover

3/89

Match existing slope paving 

elevation at face of abutment

2

Edge of Exist deck =

outside face of wingwall
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586.79 Lt.   "A2" Line Rte 80
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LDTB-3

1"=20’

9.4 LOG OF TEST BORINGS 1 OF 5

 9-30-10

PREPARED FOR THE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION DESIGN BRANCH 1

4.5"

4.5" 4.5"

This LOTB sheet was prepared generally in accordance with

the Caltrans Soil & Rock Logging, Classification, and

Presentation Manual (June 2007).

 

2" samples were taken using a California split-barrel sampler

with an inside diameter (I.D.) of 2" and an outside diameter

(O.D.) of 2.5".

 

The soil descriptions and classifications, including consistency

and relative density descriptors, used by the field personnel for

the exploration boreholes shown on these sheets are generally

based on the Soil and Rock Logging, Classification, and

Presentation Manual, Division of Engineering Services,

Geotechnical Services, (June 2007).

 

Soil Colors were determined using Munsell Soil Color Charts

(1994, Revised Edition).

 

Test Borings utilized an Automatic Hammer to advance the

sampler using a 140 lb hammer with 30 inch drop.  The SPT N-values

shown on the Log of Test Boring (LOTB) sheets were actual values

recorded in the field.  The relative/apparent density descriptors shown

on the LOTB sheets are based on the actual SPT N-values recorded

in the field. Consistency descriptors shown on the LOTB sheets are

based on the actual SPT N-values or the pocket penetrometer readings.

 

1.4" samples were taken using a SPT split-barrel sampler with an

inside diameter (I.D.) of 1.4" and an outside diameter (O.D.) of 2". 

 

Blowcounts 50/5" means 50 blows per 5" penetration.

 

Notes:

 

1.

 

 

 

2.

 

 

 

3.
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7.

GEOTECHNICAL SERVICES OVERSIGHT: J. Martin

12-22-08

84.61 Rt.   "A2" Line Rte 80

24E0006 RETAINING WALL 1

15 19

Retaining Wall 1 N47^03’30"E
N41^20’48"E

End Retaining Wall 1

"RTW 1" Line Sta. 11+81.25
Begin Retaining Wall 1

"RTW 1" Line Sta. 9+91.95

88.88 Rt "A2" Line Sta 718+82.88

"RTW 1" Line Sta 10+27.88 =

To Davis

N42^12’15"E

1-12-09

1-12-09

1-09-093797U1

03 Yol,Sac 80
R10.9/R11.7,

M0.0/M10.4

9-7-10
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7-14-08

80 80

LDTB-B1

Lean CLAY (CL); very stiff; brown; moist [FILL].

SILT (ML); very stiff; brown; moist.

SANDY lean CLAY (CL); stiff; brown; moist [FILL].

SILTY SAND (SM); medium dense; brown; moist; fine

to medium SAND [FILL].

-Stiff.

SILTY SAND (SM); medium dense; brown; moist; fine

to coarse SAND.

SILTY SAND (SM); very dense; brown; moist; fine

SAND.

Poorly graded SAND (SP); medium dense; brown;

moist; medium to coarse SAND.

i

8

4

25

23

29

15

31

22

57

25

PI

UU

UU

LDTB-B2 LDTB-B3

SANDY lean CLAY (CL); stiff; reddish brown; moist;

fine SAND [FILL].

CLAYEY SAND (SC); loose; reddish brown; moist; fine

SAND [FILL].

SILTY SAND (SM); medium dense; reddish brown;

moist; fine SAND.

SILT (ML); hard; reddish brown; moist; moderately

cemented, very thin calcite veins.

SILTY SAND (SM); medium dense; reddish brown;

moist; fine SAND.

SILTY SAND (SM); medium dense; olive; moist; fine

SAND.

Poorly graded SAND with GRAVEL (SP); medium

dense; moist; fine SAND.

-Laminated lenses of sand and silt.

-Laminations.

9

8

17

72

15

36

18

23

30

25

37

i

SILT (ML); very stiff; brown; moist [FILL].

Lean CLAY (CL); very stiff; brown; moist [FILL].

SILT (ML); very stiff; brown; moist.

Lean CLAY (CL); hard; brown; moist.

Lean CLAY (CL); very stiff; brown; moist.

SILT (ML); very stiff; brown; moist.

SILT (ML); very stiff; brown; moist.

SILT (ML); very stiff; brown; moist; mica present.

SANDY SILT (ML); very stiff; brown; moist; fine to

medium SAND.

SILTY SAND (SM); medium dense; brown; moist; fine

to medium SAND; mica present.

Poorly graded SAND (SP); medium dense; brown;

moist; fine to coarse SAND; mica present.
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"A2" Line

Elev 70.55
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A

2
"
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"A2" Line

140.0’ Rt Sta. 720+66.0

Elev 70.55

90

100

90

100

717+00 718+00 719+00 720+00 721+00 722+00

110

120

110

120

FOR PLAN VIEW AND ADDITIONAL NOTES, SEE

"LOG OF TEST BORINGS" SHEET 1 OF 5

LOG OF TEST BORINGS 2 OF 59.4

7-18-07

Terminated at Elev 19.05

ER  = 68%

7-25-07

Terminated at Elev 19.05

ER  = 82%

7-25-07

Terminated at Elev 19.05

ER  = 82%

SILTY SAND (SM); very dense; brown; moist.

Poorly graded SAND (SP); dense; brown;

moist; fine to coarse SAND.

-dense.

4.5" 4.5" 4.5"

1.4

1.4

1.4

2.0

1.4

1.4

1.4

2.0

2.0

2.0

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

This LOTB sheet was prepared generally in accordance 

with the Caltrans Soil & Rock Logging, Classification,

and Presentation Manual (June 2007).

SILTY SAND (SM); dense; brown; moist.

-Medium dense.

CLAYEY SAND with GRAVEL (SC); dense; yellowish

brown; moist; fine SAND; rounded fine gravel.

ASPHALT CONCRETE; (about 1-1/2 inches thick).

AGGREGATE BASE; (about 12 inches thick).
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03240
GS LOTB SOIL LEGEND

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)
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POST MILE

         

GS LOTB SOIL LEGEND

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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